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Utilizationofthephotographstakenwithcellularphone(Sha-Mail)bythestudentsinthe
chemistrylaboratoryclasseshasbeeninvestigated.Theutilizationofcellularphonewasobserved
enlyillthefirstbatchclass,butnotino亡herclasses.AmongthestudentsusingPCforprocessillg
papersonthelaboratoryclasses,themajorityhastheexperienceofattachingthephotographtaken
withcellularphone.Theattachmentofthepho亡ographwasseenwithhighfrequencyillpaperson
亡heexperimentsobservingluminescenceorchangeinhuesofthereactionmixture.Intheseexperi-
ments,theresultswereevaluatedbywatchingandhardlyquantifiedwithinstruments,Contrarily,
suchbehaviourwasnotoccurredillthefollowingbatchstudentsand亡hey"evenhadnotthought
aboutthat"untiltheteacherintroducedtheidea.Theprimaryreasolユsforphotographattachment
answeredbythestudentswasthattheycou!deasilyshowtheresultscomparingwithexplanationby
words.Thereasonsfornottoattachweremainlythetechnicalproblems,suchaslackingknowl-
edgeofthemethodforwardingpicturestoPC,andunsatisfiedqualityoftheirnage.Thesignificance
ofphotographusetheyconcernwasnotonlyasastyleofrepresentationinthepaper,butalsoasa
recordtoremindandreviewtheexperimentsforunderstandingandpaperprocessing.
schoolstudents,theystudyvarioussubjectson
Int・・du・ti・nlineandp,eparep,e、ent。ti。nm。t。,i。1、byPC
.
Duringthelastdecade,personalcornputerInaddition,.lnformationScienceisnowacom・
(PC)andtheInterrlethavebeenpopularizedpulsorysubjectathighschoo1.Thus,thefresh・
amongtheelementaryandthesecondarymenenteringthecollegeshouldbefamiliarto
schools、FromtheschoolchildrentothehighgeneralPCoperationandbasicdocurnent
9
ToshifumiNIWA
pアocessing.MostofthemprocesspapersasastudentsinSchoolofHealthSciencesshoweda
matterofcourse,Therefore,thestressofuniqueaction.Fromthebeginningoflabora-
computerliteracyeducationatthecollegetoryclassperiod,theyusedcellularphoneto
shouldbechangedfromgeneralsoftwarehan-takepictures(so-calledSha-Mai1)ofexperi-
dlingtorepresentationtechniques1).mentalprocessandtheresultssuchasachange
InthecurriculurnattheDepartrnentofinhueofthereactingmixture,andattachedthe
MedicalTechnology,SchoolofHealthSci-photographonthesubmittingpapers(Fig.1,2).
ences,TohokuUniversity,therearernuchlabo-Thiscanbeoneoftherepresentationtech-
ratoryclassesandtechnicalpracticetolearnniquesinpaperprocessing,butunexpected,
1aboratorymedicine,Studentshavelabora-becausewehadneverseenbythestudentsin
toryclasses(intramuralpractice)2daysafter-theformerCollegeofMedicalSciences.More-
noonaweekintheirlatesophomoreyear,40ver,suchactionhasnotseeninthefollowing
daysafternoonaweekthroughthejunioryear.
酸辮叢瀞
oneoftheirnportantrnissionsistoobservetheG
requiredtoshowtheresultsrelevantlyinthe護 ・霧..
P。pers.W。h。v。,。f。,investig。t・dth・uti/i一 讃'-　 　ロ
zationcircumstancesofPCandrepresentation融ざ 騨
techniquesinstudents'papersonchemistry
l・b・・at・・y・lasses1-・・.Figu「e1'謡 鵬h驚elh謡臨i濃,P,:li,1諮
Referringtheseinvestigations,thefirstbatchintheexperiment,
己冒 ノ1
喝
・1'"・r"』}∵姐議・・帽轟{1二 副 ・ヨ幣 鴨 ・鷲 ∫.}・.鮨
m .。1暫"舜 跳 咽 四!・dV;・ ら畳・塞一6㍉と。 襯 5。 ・"1噌 ・脚",.噌.….・ ・一・・.・俺・鴨曲 当碑 鴨 揃^聖"・ ・… 繭 融
の ゆロ む るの の ロ コ サのロれロヨ　コノるゆロロモヘロゆむめ　ロなじユゆむロ　れを　ロレ　ゆいよむロセしえし
細'。!- .姻 ・甥:1。 糊 判 岬 ・M・・儲 ….t.触 刷 ・詣転崩'… 一噸 縣.・・
叩 。景署,硝!崩 鱒 閣'■AnM踊rゐ セも?・一'{'■tt・・'"瓢1V・hl"・二^[誼輻…
増 .哩 噸,憎 催.醐 辮i・ 円 榊 塵一・軌餌 盒SH帽・・… 帖 …t"・c・…'嚇 ・畦 噌 ・'
・ 輔 .噛 脚 輔`謝.e鋼 曼醐r酬 ≒ζ・硝"ピ 瞳 焔,闘 叫 鵬Lこ 盈『"2←・lt・
Figure2.Submittedpaperswithphotographstakenwithcellularphone.Colourindicator(left)and
chemiluminescence(right),
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batchstudentssofar.Itappearedtobepecu-attachingthephotographaswellastheirview
liartothefirstbatchstudents.Thus,weinves-onitssignificance,Theutilizationofthepic-
tigatedandanalyzedtheutilizationstatusofturewascollatedwithsubmittedpapers.
picturestakenwithcellularphone,andhowthe
studentsconsiderthesigniflcance.Inaddition,ResultsandI)iscussion
weintroducedtheuseofthephotographtotheAccordingtothequestionnaire,itwasjust
secondbatchstudents,andobservedthereac-halfofthefirstbatchstudentswhohad
tionaswellastheirvieworltheutilization.attachedthephotographonthepaper.Taking
intoaccoulltthathandwrittenpaperswerein-
M・th・d・clud。dinth,n。n-exp,・i,ncedg,。up
,thi、
StudentsandCla∬Subjects:Thestudentsbecom.es60%ofthestuderltsprocessingpapers
werejuniorsin2006(Classof2008)andin2007usingPC(Fig.3)。Thenweanalyzedthefre-
(Classof2009)oftheDepartmentofMedicalquencyofphotographattachmentonthesub-
Technology,thelstand2ndbatchofSchoolofmittedpapersandclassi且edbythethemeof
HealthSciences,TohokuUniversity,respec-experiment.Theattachrnentwasmuchobser-
tively、Thestudentswere32bothintheirvedinthethem.essuchasproteinbindingofthe
junioryear.TheIaboratoryclasssubjectscolourindicator,chemilurninescentreaction,
were、4na!ytica/Bioclzemistry(insophomoreanddipsticktestoftheurinespecimens.In
year),C/inica/Clzemistr)-iincludingurinalysistheseexperiments,thepointofthestudyisto
andEnvironmen広 α1αnd」PztblicHea/th(injuniorfollowthechangeinhuesandevaluateitby
year).Theyconsistedof8andlOthemesinwatching,becauseitishardtoexpressdata
thecorrespondingyear,andthestudentswererlumericallybyspectrophotometricanalyses
requestedtohandintheirpapersoneach(Fig.4),Anoverwhelrningmajorityofthe
therne.reasonforphotographattachmentwasthatitis
Uti/i2ation(ゾ#zeCe//ttla7'昂o彫and、Photo.easytoshowtheresultsbypicturesthanverbal-
gπ 砂h/ltlachmentonthePaPers:Questionnaireizing.Ontheotherhand,thereasonsfornot
surveyswereperformedattheendofthelabo-attachingweremainlytechnicalproblems,in-
ratorycourseperiodinthejurlioryearrespec-cludinglackoftheknowledgeonthedata
tively.Thefirstbatchstudentswereaskedattachrnentortransfermethodfromthecellu-
whethertheyhaveattachedthephotographonlarphonetoPC,andlowirnagequaIityofthe
thepapersanditsfrequency,howtheyconsiderphotograph.
thesigni丘canceofpictureattachrnent.We
reviewedal/thepaperSSUblnitted,andcounted・t1・ ・hedth・p・dp叩 …b}
thepapersattachedphotographlneachtheme,・ ノ
Inthecaseofthesecondbatchstudents,no
onehadtakerlpictureintheirsophornoreyear
subject.Thustheteacherintroducedtheidea
conductoftakingPictureandtheattachrnent、 〆
・nth・p・p・・w・ ・inv・tig・t・d・ep・・at・ly・F'gu「e3'盈1、f鵬瓢 聖1:t黙 。,二舗:
Theywerealsoaskedthereasonfortakinganddents.
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themeofexperimentalldfeatu匪・es
Figure4.Utilizationofphotographinthefirstbatchsttldents'papersclassifiedbytheexperimental
theme.Theexperimentinvolvingchangeinthehuesand/ormeasurementoftheabsorption
areindicatedbelow.ThenumbersofpapersprocessedbyPCwere24-27,dependingonthe
theme.
Wedidnotinvestigatehowthestudentsentbrightness,Therefore,oneofthereasonsfor
ortriedtosenddatatoPC.Thewordthelowimagequalitymaybethatthestudents
"lnethod"answeredinthequestionnairedoescouldnotrnakeagooduseofthefunctionswith
notshowtheconcretemeans,Ingenera1,thepoorabilityinphotography.
datacanbetransferredviae-mailormemoryContrarytothe且rstbatch,neithertakirlga
device.Intheforlnercase,thestudentshouldpicturenorattachingthephotographwereseen
haveone'sowne-mailaddressforreceivingthewhilethesecondbatchstudentsstudytheIabo-
data.Accordingtotheindividualanswer,aratoryclassintheirsophomoreyear.Then,
studentpointedoutthatmailingofthedataweintroducedtheideaoftakingphotograph
costsexpensive,andanotheronereferredtowithcellularphone,atthebeginningoftheir
timeconsurnptionofdatatransfer.Thus,wejunioryear,theexperimentonchemi/urnines-
canassumethatthestudentstransferredtheircentreaction,Asaresult,thestudentswho
picturedataineitherway.hadtakenpicturesoftheappearanceoflumi-
Withregardtotheirnagequality,thecameranescencereachedupto87%,althoughwho
functionofcellularphonehasresolutionof1-3actua11yattachedthemonthepaperremained
nユillionpixels,dependingonthemodel.Itisslightlyinseven,22%(Fig.5)。Amongthem,
less,ascomparedwiththatofdigitalcamera,twopaperswereseenattachedphotographin
butcanbeenoughforthepurposeinshowinghandwrittentext,whilethenumberofthe
dataonthepaper,GeneralmodelhasmanypapersprocessedbyPCwas30.However,
functiona王variationssuchasclose-upmode,takingPictureandattachingthephotograph
settingofpicturesize,quality,aswellasthewereneverseeninthefollowingexperiments,
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k・ …/」t,・
tookpictures,butdidnot,
attachOntllep叩erl5
._-」
thepapers1⊃ythesecondbatchstudentsasamethodofusarecordothel's
l・ ・heexp・・ゆ ・ntth・tth・ ・eachers(,.1蕊 灘 毒翻 、、)(t…iewlate「)
lntroducedtheldea.
Figure6.Students'viewsaboutthesigni且canceof
S・v・ntypercent・fthest・d・nt・n・we・edi・th・ 認 畿pictu「eandattachingitonthe
questionnairethattheydidnothavetheconcep-
tionof"takingphotographwithcellularphone"photograph.Sonlestudentssaid"Asapur-
untiltheyhadinforrrledsuchideabytheposeofthepaper,theirnportantthingisto
teacher.Themainreasonforattachingpic-describemyconsiderationandnottheaccurate
turesonthepaperwassimilartothatfromthepresentationofthecolour."or"Itislikelyto
且rstbatchstudents,asamannerofshowingdifferfromanactualcolourevenshowninthe
resultswithoutverbalization.Thereasonsforphotograph."Frorntheseopinions,wecarlsee
givinguptoattachthephotographswerealsothattheyhavethesenseofproportionforusing
rathertechnica1,thattheycouldnotrecognizephotograph.
theimageonpictures,howtoprintitoutorFromthepointofviewofateacher,areader
sendittoPC,Itisclearthatthereweretheofthepapers,theattachmentofthepictureis
cornrnonreasonstoattachornottoattachthenotalwaysnecessary.Observationofchange
photographandtheywereindependentoftheinthehuewithachemicalreactionisrather
class.differentfromthemicroscopicobservationin
Asasigni丘canceofutilizingphotographoncellmorphology,forexample.Itispreferable
thepapers,boththefirstandthesecondbatchthatthestudentsexplaintheresultsbytheir
studentspointedoutprimarilysuchas"Wecanownwords。Eveniftheytakepicturesfor
showtheresultsmoreeasilywithpicturethantheirownrecordsastheywritedowntheobser-
explanationbywords."and"Itisobjective."vationonthelogbook,theattachlnentisneither
Thatis,asameanforexplanationandrepre-required.Thisrnightbeapointforadvising
sentation.Inthesecond,theyenurneratedtheontheprocessingPapers4).
reasonsthat"TheexperimentalprocesscanbeAsmentionedabove,theutilizationofthe
visuallyrecalled."and``ltisusefulforunder-photographtakenwithcellularphonewasseen
standirlgandreviewirlg."Thosecarlbeinonlyone-batchstudents,butthestudents'
classifiedasarecordforoneself(Fig.6).Inmotiveandconsiderationforthesigni丘canceof
addition,therewasanotheropiniontopointoututilizationiscornrnonandindependentofthe
theriskwiththeexcessiverelianceupontheclass.Therefore,itcanbeassumedthatthe
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presenceofexecutiondependsonthechancenotonlyasamethodforshowingresults,a
thatsomeonestartstheaction.Itmightbetechniqueofrepresentation.Itisalsoasa
relatedwithspontaneoussymmetrybreak-recordoftheexperirnenttoconfirmtheprog-
ing5・6),expressedinthesirnileof"rlapkinontheresswhentheyprocessthepapers.
roundtable"bytheadvocatorhirnself7).
Amongthesecondbatch,severalstudentshadReferences
beenthinkingabouttakingpicturewithcellularl)Niwa,T.:Documentrepresentationtech-
phone.Nevertheless,theyhesitatedtocarryniquesobservedinstudents'papersonlabora-
・utth・ideabecau・eth・ydidn・tkn・wwh・th・ ・t?「yclassesafte「discontinuingof夕 。mpute「
itw・・all・w・dt・usecellul・・ph n・intheclass.監 灘 騰1諾Sch幽HealthSc"Tohoku
リ ラ コ
Ifsomeonebegantotakephotographsinsuch2)Niwa
,T.:Students・utilizationofpersonal
situation,themajorityshouldfollowthisleader.c。mputersinpreparingpapersonchemistry
Thisseemssirnilartothesimilementionedlaborat。ryclass,Bull、Sch、HealthSci.Tohoku
above,thattheguestsattherounddiningtableUniv・,13,125-131,2004
cannotdecidewhichnapkintotakearranged3)Niwa,T・:Promotedutilizationofstructure-
。n。n。・b。th、ides,untilthech。nce、。m,。n。 ρ「awingsoftwa「einp「epa「inrpape「sonchem櫨
..1strylaboratoryclassbypractlcaldownloadi1ユ9t
akeanysldeandthentheystarteatlng・instmctionBullSchHealthSciTohoku
,."
.Univ.,15,137-142,2006C
・n・lu…n4)H
。、him。t。,K,H。y。,hi,T.、D。v,1。pi。9。。i-
Thestudentsutilizedcellularphonefortak-versitystudents'Japaneseexpressionabilities
ingPicturesandattachedphotographonthethroughcomputertechnology・J・Edu・ApPl・
paperstoshowtheresultsoftheexperiment.Info「m・Tech・ ・6・26-30・2003
Thi・m・nn・・w・§・hi・且yutili・rdintheexperi-5)X
,翫f繍 楊よa翻ll。r'1。翻ic烈
m・nt・acc・mp・nledby・hangelnhu・ ・th・tthean、1。gywith、up,,c。nd。 、ti。ity
.1,Ph,、.R,v.,
datawouldbeevaluatedbywatching,and122 ,345-358,lg61
hardlyexpressednumericallywithinstruments.6)Nambu,Y.,J。na-Lasinio,G.:Dynamical
ThernainreasonforattachingPhotographismodelofelementaryparticlesbasedonall
abilityofeasierpresentationoftheresultsthananalogywithsuperconductivity・II・Phys・
,xplanati。nbyw。 ・d,Oth。 ・wi,e,th。yh。dRev・ ・124・246一254,1961 .
technicalp・・b ・m・t・giveup・ttachingth・7)臨1臨騰1 ,灘1瀦 雷霊濃:
photograph・Hackensack,NewJersey,1985
Moreover,itturnedoutthattheyconsiderthe
significanceofattachingPicturesonthepapers
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